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The development of the digestive tract of rumi-
nants is known to depend closely on the pysi-
cal form of the diet, but the evolution of the 
digestive tract in the reindeer calf has been 
poorly studied. The absolute and relative sizes 
of the stomachs of a young ruminant can be 
markedly affected by the amount and nature of 
the solid food eaten, and this effect is indepen-
dent of the age and weight of the animal 
(Hodgson, 1971). Also the caecocolic volume 
can be adjusted like that of the rumen in re-
sponse to variations in food quality and availa-
bility (Hofmann, 1984). 
Our objective was to determine the develop-
ment of digestive tract in reindeer calves main-
tained on natural pasture or fed with concentra-
tes until six months of age. 
The digestive tracts of 49 reindeer calves were 
examined at slaughter in December 1988. Alto-
gether 37 calves were grazing on mountain hill 
pasture from birth until the slaughter (6 
months). Six calves grazed on mountain hill 
range from birth until 3.5 months of age and 
2.5 months prior the slaughter they were main-
tained on an ad libitum diet of concentrates 
(partly concentrate fed reindeer). Six calves 
were fed concentrates ad libitum without access 
to pasture from birth until the slaughter (6 
months) (all concentrate fed reindeer). A l l cal-
ves followed their mothers during the experi-
ment. The concentrate ration was based on ra-
peseed meal (25% of fresh weight), cereals (21%) 
and grass meal (25%). The concentrates contai-
ned 20.7% crude protein and 13.9% crude fibre 
in the dry matter. 
The reindeer were weighed to the nearest 0.5 
kg with a spring scale before the slaughter. Af-
ter killing the digestive organs were removed, 
each section of the alimentary tract was separa-
ted and weighed to the nearest 0.5 g with con-
tents. After emptying and cleaning the organ 
tissues carefully the empty tissue weight of each 
digestive organ was determined. The small in-
testines and colons were weighed with contents. 
The natural summer food of reindeer contains 
about 15% crude protein and 22% crude fibre 
in dry matter (Nieminen and Heiskari, 1989). 
Because of more nutritious food and better feed 
availability the all concentrate fed reindeer gai-
ned more body weight during summer and au-
tumn and were significantly (P< 0.001) heavier 
than the freely grazing and the partly concen-
trate fed reindeer at slaughter. The absolute 
weights of the digestive organs with contents, 
except small intestine and caecum, were also 
heavier in the all concentrate fed reindeer, but 
only the reticulo-rumen and abomasum were 
significantly heavier (Table 1). In spite of 
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Table 1. Fresh weights with contents of regions (g, x ± S. E.) of gastrointestinal tract in reindeer calves fed three 
different diets. 
Group Freely grazing Partly concentrates A l l concentrates 
Body weight (kg) 44.5 ± 0.6 44.8 ± 0.9 53.5 ± 2.3 
n 37 6 6 
Reticulo-rumen 7 530 ± 179^ 6 000 ± 539b 8 083 ± 237a 
Omasum 146.7 ± 6.8 158.7 ± 7.2 172.8 ± 10.8 
Abomasum 275.8 ± 9.8^ 330.7 ± 20.0ab 418.5 ± 67.2t> 
Small intestine 845.0 ± 27.8 1 006 ± 33 891.8 ± 60.1 
Caecum 532.2 ± 18.2a 437.3 ± 21.2ab 323.1 ± 55.0b 
Large intestine 368.7 ± 14.0 413.7 ± 21.2 420.1 ± 15.2 
a> b) Values in the same row with different superscripts are significantly different (P<0.01). 
Table 2. Proportions of regions (%,x ± S.E.) of total gastro-intestinal weight in reindeer calves fed three different diets. 
Group Freely j grazing Partly concentrates A l l concentrates 
Body weight (kg) 44.5 ± 0.6 44.8 ± 0.9 53.5 ± 2 . 3 
n 37 6 6 
Reticulo-rumen 74.7 ± 0.5a 68.0 ± 2.0b 74.6 ± 2.0a 
Omasum 1.5 ± 0.1 1.9 ± 0.2 1.6 ± 0.1 
Abomasum 2.8 ± 0.1a 3.9 ± 0.4b 3.8 ± 0.4b 
Small intestine 8.4 ± 0.2a 11.7 ± 0.9b 8.2 ± 0.3a 
Caecum 5.3 ± 0.2a 5.0 ± 0.2a 2.9 ± 0.3b 
Large intestine 3.7 ± 0.1* 4.8 ± 0.4b 3.9 ± 0.1a 
a> b) Values in the same row with different superscripts are significantly different (P<0.01). 
lighter body weight the freely grazing reindeer 
had heavier (P< 0.001) absolute weight of cae-
cum with contents than the all concentrate fed 
reindeer (Table 1). 
The relative weights of the segments in the 
digestive tract differed between the groups (Ta-
ble 2). The absolute and relative weights of the 
rumen tissues were heaviest in the freely gra-
zing reindeer and those of the abomasums were 
heaviest in the all concentrate fed reindeer. 
The relative weights of fresh stomach con-
tents of the partly concentrate fed reindeer dif-
fered from the other groups. The freely grazing 
reindeer has larger rumen and smaller omasum 
and abomasum in relation to live weight than 
earlier determined in domestic sheep (Harfoot, 
1981). 
The diet affected both the absolute and relati-
ve sizes of the digestive organs in the reindeer 
calves at the age of six months. Long and short 
term feeding with concentrates reduced rumen 
tissue and increased reticulum and abomasum 
tissue in reindeer. The development of caecum 
regressed with long term feeding of concentra-
tes. 
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